Paper in honour of Freeman Dyson on the occasion of his 80th birthday. Normal N -body systems relax to equilibrium distributions in which classical kinetic energy components are 1/2kT , but, when inter-particle forces are an inverse cubic repulsion together with a linear (simple harmonic) attraction, the system pulsates for ever. In spite of this pulsation in scale, r(t), other degrees of freedom relax to an ever-changing Maxwellian distribution. With a new time, τ , defined so that r 2 d/dt = d/dτ it is shown that the remaining degrees of freedom evolve with an unchanging reduced Hamiltonian. The distribution predicted by equilibrium statistical mechanics applied to the reduced Hamiltonian is an ever-pulsating Maxwellian in which the temperature pulsates like r −2 . Numerical simulation with 1000 particles demonstrate a rapid relaxation to this pulsating equilibrium.
INTRODUCTION
In classical mechanics when N bodies interact with forces derived from a potential
Lynden-Bell and Lynden-Bell 1 2
Here
and indices i, j run over the particles andx = m i x i / m i . We notice that the term with n = 2 disappears from the second sum in Eq. (2). Furthermore if the simple harmonic term is V −2 = 1/2ω 2 i<j M −1 m i m j |x i − x j | 2 then it can be re-expressed as ω 2 I/2. We now specialise to the problem in which only V 2 and V −2 are present, so that any two particles of separation r ij repel each other as r −3 ij and attract like r ij . We consider this special problem because Eq. (2) now reads 1 2
so I vibrates harmonically about the value E/ω 2 . If this excitation is present initially it will continue vibrating at the same amplitude for ever, despite the complication of the r 
where the last term is the integration constant. Using I = Mr 2 this becomes
which may be compared with the energy of a particle of mass M orbiting with specific angular momentum L under a central simple harmonic force. Evidently
